Objective: To investigate specialist physicians' practice decisions in response to liability concerns and their perceptions of the impact of the malpractice environment on patient access to care. Summary Background Data: A perennial concern during "malpractice crises" is that liability costs will drive physicians in highrisk specialties out of practice, creating specialist shortages and access-to-care problems. Methods: Mail survey of 824 Pennsylvania physicians in general surgery, neurosurgery, orthopedic surgery, obstetrics/gynecology, emergency medicine, and radiology eliciting information on practice decisions made in response to rising liability costs. Results: Strong majorities of specialists reported increases over the last 3 years in patients' driving distances (58%) and waiting times (83%) for specialist care or surgery, waiting times for emergency department care (82%), and the number of patients forced to switch physicians (89%). Professional liability costs and managed care were both considered important contributing factors. Small proportions of specialists reported that they would definitely retire (7%) or relocate their practice out of state (4%) within the next 2 years; another third (32% and 29%, respectively) said they would likely do so. Forty-two percent of specialists have reduced or eliminated high-risk aspects of their practice, and 50% are likely to do so over the next 2 years. Conclusions: Our data suggest that claims of a "physician exodus" from Pennsylvania due to rising liability costs are overstated, but the malpractice situation is having demonstrable effects on the supply of specialist physicians in affected areas and their scope of practice, which likely impinges upon patients' access to care. (Ann Surg 2005;242: 621-628)
A recurrent theme in policy debates over medical malpractice "crises" 1,2 is the effect of rising liability costs on patient access to care. Providers argue that the liability environment is not just a professional problem for doctors and hospitals, but also a grave public health problem, because liability costs drive physician specialists to leave practice or stop providing high-risk services. 3 The Bush Administration has recently taken up this theme, reporting a "growing access crisis" in which "increasingly, Americans are at risk for not being able to find a doctor when they most need one." 4 Surgeons are at the leading edge of this debate because they are among those at highest risk for malpractice claims and most affected by rising insurance premiums.
In the current crisis as well as previous crises, empirical evidence offered in support of the "physician exodus" hypothesis has been scarce. The policy debate has been dominated by anecdotes and claims by medical professional societies. 4, 5 The General Accounting Office (GAO) recently investigated these reports in 5 "crisis" states and was unable to corroborate some of the claimed physician withdrawals and access problems. 6 To obtain additional data, we conducted a survey of Pennsylvania surgeons and other specialists in which we inquired about the extent to which liability pressures were causing respondents to exit the state, stop practicing, restrict the services they offer, or limit the types of patients they see. We also examined specialists' perceptions of changes in patient access to specialist care. We hypothesized that most specialists would report being heavily burdened by liability costs, but few would be committed to specific measures to reduce their costs or legal exposure; and to the extent that measures were taken, they would be concentrated among physicians in solo practice and physicians in the 5-county area around Philadelphia, where liability costs were highest. from medical specialty societies, county medical societies, hospitals, insurers, and government agencies in Pennsylvania in the fall of 2002.
Sample
Key informants identified 6 specialties (general surgery, neurosurgery, orthopedic surgery, obstetrics/gynecology, emergency medicine, and radiology) as being especially affected by the current liability crisis. A stratified random sample of 1333 physicians in these specialties was drawn from the American Medical Association Physician Masterfile; 1 primary stratum consisted of 5 counties in southeast Pennsylvania which key informants identified as most affected by the crisis and the other consisted of all other counties. Within each stratum, specialists who were active in direct patient care at least 50% time according to Physician Masterfile data were sampled. Sampling was proportionate by specialty except that neurosurgeons were oversampled to ensure adequate representation.
Survey Questionnaire
We developed a 6-page questionnaire using topics and response categories suggested by the key informant interviews. The questionnaire was pretested on 10 Pennsylvania physicians in the targeted specialties who were debriefed in cognitive interviews focusing on comprehension and appropriateness of question topics, wording, response options, and layout. After revision, the questionnaire contained 41 questions, including queries regarding perceptions of specialist supply and patient access to specialist care; likelihood of deciding to relocate, leave, or restrict their practice in response to liability concerns; insurance and malpractice claims experience; and demographic information.
Survey Administration
Following institutional review board approval, the survey was mailed in May 2003 along with a $75 honorarium. Multiple follow-up contacts were made with nonrespondents by mail and telephone over the next 8 weeks. Respondents were also given the option of completing the survey online; 8% of respondents did so. A total of 824 physicians completed the survey. The adjusted response rate, after exclusion of 65 noneligible physicians (52 no longer in direct patient care, 11 relocated out of state, and 2 deceased) was 65%. The margin of error was Ϯ4% points.
Statistical Analysis
Sampling weights were applied to ensure that survey responses reflected the distribution of Pennsylvania physicians in direct patient care in the selected specialties. Data were weighted first within each geographic stratum by specialty, gender, and length of time in practice; and then to make the data representative of all Pennsylvania physicians in each specialty. All results except for the sample characteristics are presented in weighted form, although the effect of weighting was minimal.
The data were analyzed in the SPSS 11.5 and STATA 7.0 statistical software packages using appropriate corrections for the complex survey design. Subgroup comparisons were performed using adjusted Wald Tests for trend (for ordered responses) and design-corrected Pearson 2 analysis (for unordered responses).
RESULTS

Respondent Characteristics
The sample contained 155 general surgeons, 52 neurosurgeons, 127 orthopedic surgeons, 187 obstetrician/gynecologists, 148 emergency medicine physicians, and 155 radiologists (Table 1 ). Approximately two thirds of the sample 
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Annals of Surgery • Volume 242, Number 5, November 2005 practiced in the 5 "high-risk" counties around Philadelphia. One fifth of the specialists were solo practitioners, about 40% worked in a group practice, 28% were hospital based, and 14% worked in other settings. Eighty percent of the sample had a strong personal connection to Pennsylvania (either grew up, attended medical school, or did residency training in the state). Nearly half of the specialists had been named in a malpractice suit in the previous 3 years, and only 12% had never been sued.
Specialists' Personal Decisions to Leave or Modify Practice
Only a small proportion (Ͻ4%) of specialists indicated that they would definitely relocate part or all of their practice time out of state within the next 2 years because of the cost of professional liability insurance; much larger proportions reported that they were very likely (12%) or somewhat likely (17%) to relocate ( Table 2 ). Surgeons (general surgeons, neurosurgeons, and orthopedic surgeons) were significantly more likely than other specialists to report plans to relocate (F ϭ 4.28, P ϭ 0.002). Solo practitioners were most inclined to relocate, and hospital-based physicians were least inclined (F ϭ 3.64, P ϭ 0.0004).
One third of specialists were at least somewhat likely to retire early or cease direct patient care in response to liability costs within the next 2 years, with 7% indicating that they would definitely do so ( Table 2 ). Surgeons were more in-clined to retire early than other specialists (F ϭ 3.72, P ϭ 0.01). The "solo practitioner" effect was again significant (F ϭ 7.01, P Ͻ 0.0001), perhaps owing to the higher mean age of solo practitioners (54 years) relative to specialists in other settings (49 years) (t ϭ Ϫ5.72, P Ͻ 0.0001).
A very substantial proportion of specialists reported restricting the scope of their clinical practice because of liability concerns. Forty-three percent had already personally reduced or eliminated high-risk aspects of their practice, and 50% said they would likely (continue to) do so over the next 2 years (12% definitely will, 19% very likely, and 19% somewhat likely). Surgeons were significantly more likely than other specialists to have already restricted their practice (56% versus 34%, P Ͻ 0.0001) and to be planning future restrictions (F ϭ 6.27, P ϭ 0.0003). Solo practitioners were significantly more likely (62%) than specialists based at hospitals (32%) or group practices (42%) to have already restricted their practice (F ϭ 15.68, P Ͻ 0.0001), as well to be planning future restrictions (F ϭ 5.59, P Ͻ 0.0001). Specialists who had been sued within the last 3 years were also more likely than those who had not been recently sued to be planning future restrictions (F ϭ 3.18, P ϭ 0.02).
Physician Reports of Steps Likely to Be Taken by Hospitals and Physician Practices
We asked specialists to identify, if known to them, steps that their practice or hospital would likely take in response to liability costs. Nearly two thirds of respondents reported at least some likelihood that their practice or hospital would reduce or eliminate high-risk services, such as delivering babies and performing back surgery within the next 2 years (14% definitely will and 24% very likely) ( Table 3) . Thirty-six percent reported that their practice or hospital would definitely or very likely avoid "high-risk patients" such as obese persons and women with high-risk pregnancies, with another 24% reporting that they were somewhat likely to do so. The solo practitioner effect was again strong (F ϭ 10.5, P Ͻ 0.0001 for high-risk services and F ϭ 11.8, P Ͻ 0.0001 for high-risk patients). More than half of all solo practitioners indicated they definitely would or were very likely to reduce or eliminate both high-risk services and high-risk patients. In contrast, less than one fourth of hospital-based physicians reported that their hospitals planned to do so. Many specialists also reported that their practices or hospitals would attempt to meet liability costs by making special efforts to increase revenue. Fifty-three percent of respondents said that their practice or hospital was at least somewhat likely to decline to treat new patients whose health insurance offered relatively low reimbursement rates (30% definitely will or very likely), and 55% said their practice would attempt to increase the number of patients with relatively generous insurance reimbursement (27% definitely will or very likely). Solo and group practitioners were significantly more likely than hospital-based physicians to report that their practices planned to turn away patients with undesirable insurance (F ϭ 4.59, P Ͻ 0.0001). Fifty-two percent of specialists reported that their practice or hospital was at least somewhat likely to reduce the amount of charity work (10% definitely will and 17% very likely). Again, the proclivity was much stronger among physician practices than among hospitals (F ϭ 2.96, P ϭ 0.007).
Supply of Specialists
Eighty percent of respondents reported that the supply of medical and surgical specialists in their area had greatly or somewhat decreased in the past 3 years (Table 4 ). Specialists in high-risk counties were significantly more likely than those in lower-risk areas to report a decrease (F ϭ 16.71, P Ͻ 0.0001). Liability insurance costs were identified as the pri- mary reason for the decrease (75%); low reimbursement was a distant second (21%). Surgeons were significantly more likely than other specialists to name liability costs as the primary reason (58% versus 47%, P ϭ 0.04).
Patient Access-to-Care Problems
We inquired about 4 measures directly related to patient access to care: driving distances to see a specialist (in any specialty) or get a surgical procedure, waiting times for appointments with specialists or surgical procedures, waiting times in the emergency room, and patients having to switch physicians. A strong majority of specialists reported perceived increases across all 4 indicators over the past 3 years for patients whom they treated ( Table 5 ). For the 2 waiting time measures and the physician switching measure, approximately one third of respondents reported great increases and more than 80% reported at least some increase. Increased waiting times for specialist and surgical appointments were a bigger perceived problem in high-risk counties than low-risk counties, despite the presumably higher baseline supply of specialists in the greater Philadelphia area. There were also notable differences by specialty, with neurosurgeons most likely to report large increases in driving distances and waiting times and obstetrician/gynecologists and orthopedists most likely to report more patients having to switch doctors.
We probed the relative contributions of liability costs and other potential contributors to access problems by asking respondents to identify what they believe to be the primary reason for each type of reported access problem, from among the following choices: managed care restrictions/health insurance issues; reimbursement levels; professional liability insurance costs; or something else. Their responses indicate that causation is multifactorial, but for increased driving distances and waiting times for specialist and surgical care, professional liability costs are the strongest driver (Table 5 ). Managed care was reported to be the strongest driver for patients having to switch physicians (61%); but in high-risk counties, liability costs were more frequently cited (53%) as the primary cause than managed care (43%). Surgeons were significantly more likely than other specialists to indicate that liability costs were the primary reason for increased driving 
DISCUSSION
The results of this survey suggest that the supply of surgical and other specialists in Pennsylvania is likely to decrease, perhaps substantially in some areas, over the next 2 years; that this decrease is attributable primarily to the cost of professional liability insurance; and that it may be contributing to decrements in some measures of patient access to care. Reimbursement and managed care arrangements are contributing to access restrictions, but liability is perceived to be the strongest driver.
Physicians' most prevalent response to liability concerns has been to restrict the scope of practice or decrease the number of practitioners in a group practice who provide high-risk services. A majority of specialists also believe that their practice or hospital will likely avoid caring for high-risk and lower-paying patients. On the basis of these reports, actual and potential access problems appear greatest for patients in need of high-risk services, uninsured patients, and patients whose insurance reimburses specialists relatively meagerly.
Our estimates of the proportions of specialists who have made or are planning to make changes to their practice are generally lower than those of several physician surveys conducted in Pennsylvania by medical professional societies. A national survey of obstetrician/gynecologists found that more than a third of respondents in Pennsylvania had retired, moved their practices out of state, or restricted their practice to exclude obstetric services. 7 A survey of Pennsylvania orthopedic surgery practices reported that 17% of the state's orthopedic surgeons had left the state or reduced their surgical services in 2001 to 2002 (reasons for these decisions were not elicited). 8 Surveys conducted by provider organizations have been called into question because some have very low response rates and suffer from limited scope, lack of specificity, and other problems. 6 In its recent study of 5 "crisis" states, the GAO identified some evidence that the malpractice crisis was affecting access to care but concluded that overall the impact was less severe than provider groups had claimed. In Pennsylvania, the effects appeared to be largely limited to obstetrical and emergency surgical services in certain areas (suburban Philadelphia and some rural areas with preexisting physician shortages). 6 The GAO's findings were based on an investigation of a limited number of specific claims of access problems; it did not conduct a statewide access study. It did examine utilization of high-risk services among Medicare patients and found that rates of orthopedic surgeries increased steadily over the past 5 years and mammography rates remained stable, although wait times increased.
The GAO also examined physician licensure data and determined that, notwithstanding the departure of a number of obstetrician/gynecologists from Pennsylvania, a decline in the number of women of childbearing age in the state resulted in stable per-capita supply of obstetrician/gynecologists in 2001 to 2002. Importantly, licensure data do not distinguish physicians who are active in patient care from those who are inactive, or physicians who practice obstetrics from those who practice only gynecology. Studies by the Pennsylvania Medical Society using more sensitive data found that the per-capita supply of general surgeons, obstetricians, orthopedic surgeons, and neurosurgeons has been declining in recent years, 9, 10 although some trends predate the onset of the current liability crisis and are also visible in states with less severe liability problems.
Studies from previous malpractice crises have generally found that rising liability costs were associated with decisions by obstetricians and family practitioners to stop practicing obstetrics, [11] [12] [13] [14] [15] [16] with 1 exception. 17 More recent studies have demonstrated a significant association between state-level physician supply and caps on noneconomic damages in malpractice cases 18,18a (Klick J, Stratmann T. Does medical malpractice reform help states retain physicians and does it matter? ͓unpublished manuscript, 2003͔). Studies of the relationship between physician supply and malpractice insurance premiums have produced mixed findings. 18b-19a Our findings have several implications for healthcare delivery and health policy. First, our results suggest that liability pressures may be leading to greater consolidation of high-risk specialty care services in a smaller number of providers. This is likely to be particularly true for hightechnology services that, prior to the onset of this malpractice crisis, had been dispersing out from the academic medical centers to community hospitals. Academic medical centers are relatively well positioned to absorb additional liability expenses and, because of higher prevalence of self-insurance, more secure than community hospitals and community-based physicians in the availability of insurance coverage. 20 Whether it is desirable for teaching hospitals to reassume a greater volume of high-risk services is an interesting question. The well-established relationship between surgical volume and outcome [21] [22] [23] is an argument in favor of this trend, but a key question is whether patients residing in areas distant from teaching hospitals will find services available in their community. The increase in driving distances for specialist services reported in our study suggests that this consolidation may already be resulting in decreased availability in some areas.
Second, we found that solo practitioners were especially likely to be taking steps to reduce their liability risk and change their patient mix to boost revenue. Solo practitioners perceive their liability insurance premiums to be a greater burden than do physicians in other settings, and may encounter more difficulty securing coverage than specialists whose policies are arranged by their hospital. As we have discussed elsewhere, 20 the need to find lower-cost insurance may push physicians in solo and small-group practices toward closer relationships with hospitals.
Third, the link between liability insurance costs and supply of specialists points to the need for greater risk pooling across specialties. Pricing malpractice insurance according to the legal risk associated with particular specialties, but experience-rating physicians only minimally (if at all) within specialties, is a byproduct of combining an imprecise litigation system with a fragmented healthcare delivery system. When insurance markets tighten, highrisk specialists suffer disproportionately. Maintaining a socially optimal supply of such specialists may require greater cross-subsidization of premiums within institutions and insurers.
Fourth, our findings suggest that policy interventions may be needed to retain high-risk specialists in states that are experiencing large and rapid rises in malpractice premiums and are not oversupplied with such specialists. This need is particularly acute in markets in which the major healthcare payers are not likely to be amenable to upward adjustments in reimbursement to reflect physicians' increased overhead costs. Among the policy alternatives discussed to date are insurance subsidies, stricter insurance regulation, and reforms to the tort liability system. 24 -26 Our study has several limitations. First, we did not measure access-to-care problems directly by surveying patients or analyzing trends in utilization, but rather relied on physicians' reports of access problems encountered by patients whom they treated. Physicians may underreport access problems because they are not aware of them or may exaggerate them due to a political interest in casting the malpractice crisis as a public health problem.
We took several steps to minimize over-reporting in this survey. We constructed a sample that would permit comparisons of physicians in high-and low-risk counties; the observed differences suggest that the responses reflect physicians' actual experiences rather than a uniform "party line." We worded and ordered questions and response categories so as to avoid "leading" respondents to attribute various problems to liability costs. We forced respondents to be specific about the likelihood of and timeframes for making various practice decisions. We asked about behaviors that are not socially desirable, such as avoiding patients with low-paying insurance. Finally, we asked respondents to judge the contribution of liability costs compared with other possible drivers of access problems.
A second study limitation is that our survey was confined to 6 specialties in a single state. Pennsylvania is broadly representative of states in severe tort crisis, but our data are not generalizable to the national level. Finally, because we surveyed physicians listed by the AMA as actively practicing in Pennsylvania, our sample could not capture those who have already left the state.
Further study of the supply of providers in Pennsylvania and other crisis states is desirable to validate the accessto-care problems reported in this survey. If a state is initially oversupplied with medical and surgical specialists, then even substantial decreases in the number of providers may result in only small decrements in patients' ability to access services. Continued empirical study of the malpractice crisis is imperative given the very high political, economic, and public health stakes involved.
